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Primary Invasive Aspergillosis of the 
Digestive Tract: Report of Two Cases 
and Review of the Literature
P. Eggimann, J.-C. Chevrolet, M. Starobinski, P. Majno, M. Totsch, B. Chapuis, D. Pittet 
Abstract
Background: Disseminated aspergillosis is thought to occur 
as a result of vascular invasion from the lungs with subse-
quent bloodstream dissemination, and portals of entry other 
than sinuses and/or the respiratory tract remain speculative. 
Methods: We report two cases of primary aspergillosis in the 
digestive tract and present a detailed review of eight of the 
23 previously-published cases for which detailed data are 
available. 
Results and Conclusion: These ten cases presented with 
symptoms suggestive of typhlitis, with further peritonitis 
requiring laparotomy and small bowel segmental resection. 
All cases were characterized by the absence of pulmonary 
disease at the time of histologically-confirmed gastroin-
testinal involvement with vascular invasion by branched 
Aspergillus hyphae. These cases suggest that the digestive 
tract may represent a portal of entry for Aspergillus species 
in immunocompromised patients.
Infection 2006; 34: 333–338
DOI  10.1007/s15010-006-5660-0
Introduction
Aspergillus spores are ubiquitous, and once aerosolized, 
they may colonize the airways and related structures, such 
as the nose and facial sinuses [1]. Further immunosuppres-
sion, such as severe and prolonged neutropenia, markedly 
increases the risk for invasive disease characterized by tis-
sue invasion and secondary bloodstream dissemination [1]. 
Aspergillus fumigatus, Aspergillus flavus and Aspergillus 
niger are responsible for the majority of invasive diseases 
[2–4]. Invasive aspergillosis is reported to occur in fewer 
than 1% of patients infected by human immunodeficiency 
virus (HIV), in 1–5% of liver transplant recipients, in 3–7% 
of allogenic bone marrow transplant recipients, but in up to 
10% of patients with hematological malignancies or lung 
transplants, and as high as 14% of heart transplant recipi-
ents [2–7]. 
Invasive pulmonary aspergillosis accounts for 90–98% 
of invasive infections. Extra-pulmonary aspergillosis may 
be present in 25–60% of cases and is almost universally 
described in the context of disseminated diseases [2, 8–15]. 
Although rarely documented before autopsy, these condi-
tions usually result from bloodstream dissemination sec-
ondary to vascular invasion at the primary site of infection 
[16]. Isolated extra-pulmonary aspergillosis located in the 
central nervous system, the skin, the liver, the urinary tract 
and the digestive tract has only been mentioned in case 
reports, but potential portals of entry other than the respi-
ratory tract are speculative [2, 3, 17]. We report two cases 
of primary invasive aspergillosis of the digestive tract and 
review the literature on Aspergillus spp. gastrointestinal 
involvement.
Methods
Our objective was to identify lower digestive tract involvement re-
ported in series of invasive aspergillosis and secondly, to identify 
previously-published cases with a possible diagnosis of aspergil-
losis at this site. We searched the English-language literature from 
1960 to 2005, December, for reports of aspergillosis with digestive 
tract involvement through an electronic search of the MEDLINE 
(National Library of Medicine, Bethesda, MD, USA) database 
using key words “aspergillosis”, “invasive aspergillosis”, “dis-
seminated disease”, “extra-pulmonary aspergillosis” and “diges-
tive tract aspergillosis” and the reference lists of retrieved articles, 
including reviews. Cases were included if the diagnosis of primary 
invasive aspergillosis of the bowel was defined as histologic evi-
dence of Aspergillus hyphae in a segment of the bowel biopsy with 
mucosal alteration and tissue destruction and/or tissue invasion 
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with microvascular involvement. Cases with isolated involvement 
of the upper digestive tract were excluded.
Case Reports
Case 1
A 65-year-old man presented with septic shock attributed to Pro-
teus vulgaris primary bacteremia without clinical focus of infec-
tion. It occurred on day 6 after admission for transformation of a 
myelodysplasic syndrome into acute myeloid leukemia for which 
he received high-dose cytarabine with idarubicin as induction 
therapy. He responded to empirical broad spectrum antibiotics 
within 48 h. Fever recurred on day 10 with abdominal pain, and 
septic shock developed the following day. On day 12, emergency 
laparotomy showed a necrotic mass of the jejunum which was 
resected. Direct histologic examination showed branched hyphae 
with transmural involvement and vascular invasion. After tran-
sient improvement for 48 h, multiple organ failure developed. 
Macroscopic Aspergillus colonies appeared on the surgical sto-
mas at day 14 and the patient died on day 16 despite intensive 
support and amphotericin B therapy. Autopsy showed dissemi-
nated aspergillosis with several new segmental necroses of the 
small bowel and multiple emboli of fungal material in several or-
gans including the lungs. A detailed examination of the lungs did 
not show any consolidated aera. A. fumigatus was isolated from 
peroperative and autopsy cultures.
Case 2
A 52-year-old man presented with septic shock due to Pseudo-
monas aeruginosa primary bacteremia without clinical focus of 
infection. The symptoms occurred on day 14 after admission for 
transformation of a myelodysplasic syndrome into acute myelo-
cytic leukemia for which he received high-dose cytarabine with 
idarubicin as induction therapy. He responded to empirical broad 
spectrum antibiotics within 48 h. Fever relapsed on day 25 with ab-
dominal pain. A CT scan excluded lung infiltrates and confirmed 
the diagnostic of typhlitis. On day 30, a laparotomy performed 
for acute peritonitis revealed four masses in the ileon. Histology 
showed branched hyphae (A. fumigatus by culture) with transmu-
ral involvement and vascular invasion (Figure 1). A second CT 
scan excluded lung involvement. Therapy with amphotericin B 
(2 g over 28 days) was initiated and the patient made a full recov-
ery on day 45. Two months later he died from hemorrhage during 
induction therapy for autologous bone marrow transplantation. 
Autopsy showed no recurrence of aspergillosis.
Results
Of 23 cases of possible primary invasive aspergillosis of 
the digestive tract identified in the literature [5, 12–14, 18–
22], details were available for only eight of them [23–30] 
(Table 1). 
Nine of ten patients presented with acute hemato-
logic malignancy, and eight received high-dose cytara-
bine known to be associated with diffuse mucositis. Six 
presented a prior episode of bacteremia during neutro-
penia. All ten received a combination of antibiotics with 
broad spectrum coverage within the 2 weeks before the 
onset of the abdominal complication, and all presented 
with abdominal symptoms suggestive of typhlitis, with 
digestive hemorrhage in three. Laparotomy was performed 
for acute peritonitis and showed transmural necrosis of the 
small bowel requiring segmental resection in all cases. His-
tology consisted in multiple lesions from superficial ulcer-
ation to transmural necrosis and vascular thrombosis with 
tissue invasion by branched hyphae of Aspergillus spp. were 
present in all cases (Figure 1). All cases were characterized 
by the absence of pulmonary disease at time of histologi-
cally-confirmed digestive aspergillosis. Serology and anti-
genemia was either not available or not performed in all but 
one cases and death occurred in six of ten patients (60%). 
Of 155 clinical studies retrieved from our review of the 
literature, 25 included more than 25 cases of invasive asper-
gillosis in non-HIV infected adult patients with details on 
the distribution of organs involved (Table 2). There were 6 
autopsy series [11–13, 18, 31, 32], 11 retrospective series [5, 
14, 15, 19, 33–39] and 8 prospective series [20–22, 40–44]. 
The proportion of cases with a definite diagnosis 
was 100% in autopsy series and 73% (60–92%) and 65% 
(31–88%) in retrospective, and prospective series, respec-
tively. The number of cases where the diagnosis was made 
before death increased from 23% (14–56%) in autopsy series, 
76% (28–100%) in retrospective and 99.9% (99–100%) in 
prospective series. Mortality averaged 60% (27–88%) in 
retrospective and 47% (32–64%) in prospective series. This 
may indicate that patients included in prospective studies 
were less critically ill, or may have benefited from early pre-
sumptive antifungal therapy. Case-fatality rate was recently 
confirmed to be highest in bone marrow transplant recipi-
ents (87%) and among patients with central nervous system 
involvement (88%) [45]. A large number of patients with 
solid organ transplant may have contributed to the higher 
survival rate reported in prospective series.
Invasive pulmonary aspergillosis accounted for a 
majority of cases. Bowel involvement during disseminated 
disease was not reported in prospective series and in only 
2% of cases in retrospective series (0–28%). However, 
it was reported in 17% (2–53%) of cases included in the 
P. Eggimann et al. Primary Invasive Aspergillosis of the Digestive Tract
Figure 1. Giemsa-Silver coloration (original magnification, ×200). 
Diffuse hemorrhagic necrosis surrounding an ulceration of the wall 
of a surgically-resected segment of jejuna with loss of the architec-
tural organization of the layers. Vascular occlusion by branched 
A. fumigatus hyphae (black structures). 
5660.indd   334 11/28/2006   2:59:14 PM
P. Eggimann et al. Primary Invasive Aspergillosis of the Digestive Tract
Infection 34 · 2006 · No. 6 © URBAN & VOGEL 335
Ta
bl
e 
1
Se
le
ct
ed
 ch
ar
ac
te
ris
tic
s o
f t
en
 p
at
ie
nt
s w
ith
 p
rim
ar
y 
di
ge
st
iv
e 
in
va
si
ve
 a
sp
er
gi
llo
si
s.
Ca
se
 r
ep
or
t 
1
Ca
se
 r
ep
or
t 
2
Ca
se
 3
7-
19
76
 [
23
]
W
ei
ng
ar
d 
[2
4]
Co
he
n 
[2
5]
M
ar
te
rr
e 
[2
6]
Ca
ta
la
no
 
[2
7]
Sh
ah
 [
28
]
So
us
a 
[2
9]
Tr
és
al
le
t 
[3
0]
Ag
e 
(y
ea
rs
)
63
52
4 
w
ee
ks
38
33
8
58
68
21
57
Un
de
rly
in
g 
di
se
as
e
AM
L
AM
L
AM
L
AL
L
AM
L
AM
L
AM
L
AM
L
Ap
la
st
ic
 a
ne
m
ia
Ly
m
ph
om
a
Do
cu
m
en
ta
ti
on
H
is
to
lo
gy
 +
 
cu
lt
ur
e
H
is
to
lo
gy
 +
 
cu
lt
ur
e
H
is
to
lo
gy
 +
 
cu
lt
ur
e
H
is
to
lo
gy
 +
 
cu
lt
ur
e
H
is
to
lo
gy
 +
 
cu
lt
ur
e
H
is
to
lo
gy
 +
 
cu
lt
ur
e
H
is
to
lo
gy
 +
 
cu
lt
ur
e
H
is
to
lo
gy
 +
 
cu
lt
ur
e
H
is
to
lo
gy
 +
 
cu
lt
ur
e
H
is
to
lo
gy
 +
 
cu
lt
ur
e
Pr
ev
io
us
  
in
fe
ct
io
n
Ba
ct
er
em
ia
Ba
ct
er
em
ia
Ba
ct
er
em
ia
Ba
ct
er
em
ia
Fe
ve
r 
of
 
un
kn
ow
n 
or
ig
in
Ba
ct
er
em
ia
Fe
ve
r 
of
 
un
kn
ow
n 
or
ig
in
Su
sp
ec
te
d 
lin
e 
in
fe
ct
io
n
Fe
ve
r 
of
 
un
kn
ow
n 
or
ig
in
Fe
ve
r 
of
 
un
kn
ow
n 
or
ig
in
M
ic
ro
or
ga
ni
sm
s
Pr
ot
eu
s 
vu
lg
ar
is
Ps
eu
do
m
on
as
 
ae
ru
gi
no
sa
St
ap
hy
lo
co
cc
us
 
au
re
us
Kl
eb
si
el
la
 
ox
yt
oc
a;
En
te
ro
co
cc
us
 
fa
ec
al
is
–
Ps
eu
do
m
on
as
 
ae
ru
gi
no
sa
–
–
–
–
Ch
em
ot
he
ra
py
Cy
ta
ra
bi
ne
,
id
ar
ub
ic
in
Cy
ta
ra
bi
ne
,
id
ar
ub
ic
in
Cy
ta
ra
bi
ne
,
da
un
or
ub
ic
in
Cy
ta
ra
bi
ne
,
ad
ria
m
ic
in
Cy
ta
ra
bi
ne
, 
da
un
or
ub
ic
in
Vi
nc
ri
st
in
Cy
ta
ra
bi
ne
,
da
un
or
ub
ic
in
Cy
ta
ra
bi
ne
,
id
ar
ub
ic
in
Cy
cl
os
po
ri
n 
A
Cy
ta
ra
bi
ne
,
et
op
os
id
e
Da
ys
 a
ft
er
 
ch
em
ot
he
ra
py
13
14
8 
(s
ec
on
d 
cy
cl
e)
19
 (
se
co
nd
 
cy
cl
e)
24
23
15
11
28
No
t 
sp
ec
if
ie
d 
(i
nd
uc
ti
on
)
Ne
ut
ro
pe
ni
a 
at
 
di
ag
no
si
s
Ye
s
Ye
s
Ye
s
Ye
s
Ye
s
No
Ye
s
Ye
s
Ye
s
Ye
s
An
ti
fu
ng
al
 
pr
op
hy
la
xi
s
No
No
No
No
t 
sp
ec
if
ie
d
No
t 
sp
ec
if
ie
d
No
t 
sp
ec
if
ie
d
Ye
s
No
t 
sp
ec
if
ie
d
No
t 
sp
ec
if
ie
d
No
t 
sp
ec
if
ie
d
Nu
m
be
r 
of
 p
re
vi
-
ou
s 
an
ti
bi
ot
ic
s
3
3
3
2
5
3
Se
ve
ra
l
4
Se
ve
ra
l
3
An
ti
m
ic
ro
bi
al
 
ag
en
ts
Ci
pr
of
lo
xa
ci
n,
 
ge
nt
am
ic
in
, 
m
et
ro
ni
da
zo
le
M
er
op
en
em
,
am
ik
ac
in
,
te
ic
op
la
ni
n
Ca
rb
en
ic
ill
in
,
ge
nt
am
ic
in
,
ox
ac
ill
in
Ce
ft
az
id
im
e,
am
ik
ac
in
Ce
ft
az
id
im
e,
am
ik
ac
in
Ce
ft
az
id
im
e,
to
br
am
yc
in
,
ti
ca
rc
ill
in
No
t 
sp
ec
if
ie
d
Ce
fe
pi
m
e,
m
et
ro
ni
da
zo
le
,
ge
nt
am
ic
in
,
va
nc
om
yc
in
No
t 
sp
ec
if
ie
d
Im
ip
en
em
,
ge
nt
am
ic
in
,
m
et
ro
ni
da
zo
le
Pr
io
r 
ex
po
su
re
 t
o 
am
ph
ot
re
ric
in
 B
No
Ye
s
No
No
Ye
s
No
No
No
No
No
Cl
in
ic
al
 
pr
es
en
ta
ti
on
Re
la
ps
in
g 
fe
ve
r, 
ile
us
,
pe
ri
to
ni
ti
s
Re
la
ps
in
g 
fe
ve
r,
 
ile
us
, 
bl
oo
dy
 
di
ar
rh
ea
,
 p
er
it
on
it
is
Re
la
ps
in
g 
fe
ve
r,
pe
ri
to
ni
ti
s
Re
la
ps
in
g 
fe
ve
r,
 
ile
us
, b
lo
od
y 
di
ar
rh
ea
,
pe
ri
to
ni
ti
s
Re
la
ps
in
g 
fe
ve
r, 
w
at
er
y 
di
ar
rh
ea
,
pe
ri
to
ni
ti
s
Re
la
ps
in
g 
fe
ve
r, 
ile
us
,
pe
ri
to
ni
ti
s
Re
la
ps
in
g 
fe
ve
r,
di
ge
st
iv
e 
he
m
-
or
rh
ag
e,
pe
ri
to
ni
ti
s
Pe
rs
is
ti
ng
 
fe
ve
r,
pe
ri
to
ni
ti
s
Pe
rs
is
ti
ng
 
fe
ve
r,
pe
ri
to
ni
ti
s
Pe
rs
is
ti
ng
 
fe
ve
r,
pe
ri
to
ni
ti
s
Se
ro
lo
gy
–
–
–
–
–
–
–
–
–
–
An
ti
ge
ne
m
ia
–
–
–
–
–
–
–
–
–
6.
2 
ng
/m
l 
(E
LI
SA
)
Se
co
nd
ar
y 
di
ss
em
in
at
io
n
Lu
ng
No
Lu
ng
, 
liv
er
Lu
ng
Lu
ng
, 
liv
er
No
No
t 
sp
ec
if
ie
d
No
t 
sp
ec
if
ie
d
No
t 
sp
ec
if
ie
d
No
No
. 
of
 s
ur
gi
ca
l 
in
te
rv
en
ti
on
s
1
2
1
1
2
5
1
1
1
1
Da
ys
 a
ft
er
 
ch
em
ot
he
ra
py
12
13
8
19
24
23
15
14
28
No
t 
sp
ec
if
ie
d
Bo
w
el
 e
xc
is
io
n
Ye
s
Ye
s
Ye
s
Ye
s
Ye
s
Ye
s
Ye
s
Ye
s
Ye
s
Ye
s
An
ti
fu
ng
al
 
tr
ea
tm
en
t
Am
ph
ot
er
ic
in
 B
Am
ph
ot
er
ic
in
 B
–
–
–
–
No
t 
sp
ec
if
ie
d
No
t 
sp
ec
if
ie
d
No
t 
sp
ec
if
ie
d
Vo
ric
on
az
ol
e
Ou
tc
om
e 
at
 
28
 d
ay
s
De
at
h
Su
rv
iv
al
De
at
h
Su
rv
iv
al
De
at
h
Su
rv
iv
al
De
at
h
De
at
h
De
at
h
Su
rv
iv
al
AM
L:
 a
cu
te
 m
ye
lo
id
 le
uk
em
ia
; 
AL
L:
 a
cu
te
 ly
m
ph
oi
d 
le
uk
em
ia
5660.indd   335 11/28/2006   2:59:15 PM
P. Eggimann et al. Primary Invasive Aspergillosis of the Digestive Tract
336 Infection 34 · 2006 · No. 6 © URBAN & VOGEL
autopsy series. Apart from 14 cases for which no details 
were available, invasion of the digestive tract was always 
reported in the context of disseminated disease [11–14, 18, 
20, 21, 34, 40, 46]. A mixed infection with Candida species 
was reported in series where more details were available 
[12, 47]. A digestive hemorrhage was reported in most 
cases, but was not considered specific.
Comment
Invasive aspergillosis is almost exclusively considered as 
a pulmonary disease with secondary hematogenous dis-
semination [1, 5]. Fungal infections of the small and large 
intestine are rare [47]. However, Aspergillus spores are not 
only inhaled but also ingested, and isolated aspergillosis of 
the upper digestive tract has been described [48]. In two 
reviews covering more than 3,000 cases collected from 
several hundreds of articles over three decades, Denning 
suggested that, although never demonstrated, the gastro-
intestinal tract may be considered as a potential portal of 
entry for Aspergillus spp. [2, 3]. 
In contrast to Candida spp., Aspergillus spores may 
not survive or meet favorable conditions to develop on 
the mucosal surfaces of the digestive tract. However, large 
ulcers, such as those described as occurring after high-
Table 2
Invasive aspergillosis: organ distribution and mortality; 1960–2005. Studies including more than 25 adult patients.
Type of study
Authors N Mortality
Organ distribution
Lung Disseminated CNS Digestive Primary digestive
Autopsy
 Young et al. [12]    98 100%    92 (94%)  34 (35%)  13 (13%) 21 (21%) 3 (3%)
 Meyer et al. [13]    93 100%    90 (98%)  23 (35%)   9 (10%)  9 (10%) 1 (1%)
 Boon et al. [11]    32 100%    32 (100%)  20 (63%)  16 (50%) 15 (53%) 0
 Vogeser et al. [18]    27 100%    23 (85%)  16 (59%)  12 (44%)  7 (26%) 1 (4%)
 Vogeser et al. [31]    48 100%    41 (85%)  28 (58%)  21 (44%) 1 (2%) 0
 Hori et al. [56]   107 100%   105 (98%)  52 (52%)  22 (21%) 12 (11%) 0
Total   405 100%   383 (95%) 176 (43%)  93 (23%) 67 (17%) 5 (1%)
Retrospective
 Fisher et al. [14]    91 88%    83 (91%)  20 (22%)  13 (14%) 5 (5%) 1 (1%)
 Albelda et al. [15]    26 62%    26 (100%) NS NS NS NS
 Morrison et al. [5]    93 62%    87 (95%)  43 (47%)  21 (23%) NS 1 (1%)
  Horvath and 
Dummer [33]
   69 52%    49 (71%) NS NS NS NS
 Janssen et al. [34]    25 92%    25 (100%)   8 (32%)   3 (12%)  4 (28%) 0
 Caillot et al. [35]    37 27%     37 (100%)   8 (22%) 0 0 0
 Kaiser et al. [36]    35 97%    33 (94%)   8 (23%)   1 (3%) 0 0
 Abbasi et al. [37]   66 85%    46 (70%)  23 (35%)   9 (14%) 0 0
 Lortholary et al. [38]    31 45%    28 (90%)   7 (23%)   4 (13%) 0 0
 Nosari et al. [39]    61 48%    56 (92%)  20 (33%)  5 (8%) 0 0
 Pagano et al. [19]   391 51%   332 (85%) NS  37 ( 9%) 9 (2%) 4 (1%)
Total   925 60%
555/925
  802 (87%) 137/438 (31%) 92/829 (11%) 18/737 (2%) 6/829 (0.7%)
Prospective
 Ringden et al. [40]    32 34%    29 (91%) NS NS 0 NS
 Denning et al. [20]    76 32%    51 (67%) NS   8 (11%) NS   1 (1.3%)
 Stevens et al. [21]   125 34%    90 (72%)  24 (19%)  8 (6%) 0   1 (0.8%)
 Denning et al. [22]   123 64%   106 (87%)  33 (27%) 10 (8%) 0   1 (0.8%)
 Patterson et al. [41]   595 51%   330 (56%) 148 (25%) 34 (6%) NS NS
 Denning et al. [42]   116 58%    81 (70%)  6 (5%)  19 (16%) 0 0
 Bowden et al. [44]   174 53%   107 (62%) NS 12 (7%) NS NS
 Herbrecht et al. [43]   277 35%   240 (87%) 15 (5%) 10 (4%) NS NS
Total 1,518 47%
716/1518
1,034 (64%) 226/1,236 (18%) 101/1,486 (7%) 0/396 (0%) 3/440 (0.7%)
All studies 2,848 59%
1676/2848
2,219 (78%) 539/2,079 (26%) 296/2,720 (11%)85/1,538 (5.5%) 14/1,674 (0.8%)
NS: not specified
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dose cytarabine-related mucositis, may be colonized by 
Aspergillus spores [48]. This may also be the case for patients 
developing a neutropenic or necrotizing enterocolitis, also 
referred to as typhlitis. This defines an abdominal compli-
cation occurring in neutropenia and induced by chemo-
therapy [49]. It complicates 5–30% of treatments, including 
those with high-dose cytarabine, with variable clinical mani-
festations ranging from mild gastrointestinal symptoms to 
life-threatening intestinal necrosis with perforation and sec-
ondary peritonitis [50, 51]. The latter condition mandates a 
surgical approach and has been associated with mortality 
rates of over 50% [52, 53]. Although not specific, abdominal 
CT scan may be suggestive. The eventual value of Aspergil-
lus serology and antigenemia has not been studied in this 
context. Diffuse dilatation with edema of the bowel walls, 
predominantly located in the caecum, with some degree of 
hemorrhage and necrosis are common pathological find-
ings [54]. As described in the ten above-mentioned cases, 
bowel necrosis is associated with the invasion of a poorly 
vascularized wall by gram-negative bacilli and yeast after 
breakdown of the normal flora [52, 55]. 
In conclusion, we report two cases of possible pri-
mary digestive aspergillosis. These two cases and the eight 
previously published suggest that the digestive tract may 
represent a portal of entry for Aspergillus species in immu-
nocompromised patients.
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